Based on approximately 10,000 inelastic muon scatters in a liquid deuterium target, we extract charged-hadron multiplicities and topological cross sections for events off the neutron in a range 0.3 5 Q2 5 4.5 GeV', 2.0 5 W 5 4.6 GeV. We find no significant changes in the multiplicity or topological fractional cross sections over the Q2 range of our experiment. Empirically the average multiplicity off a neutron target is equal to that off a proton target over the Q2 and W range of our experiment.
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Introduction
Following an experiment which investigated muon-proton scattering 1) ,
we have performed, using the same apparatus, a second experiment with deuterium as a target. From the data obtained in both experiments, we have been able to extract fractional prong cross sections <and average multiplicities in the process : un -f u + hadrons.
Other results from these experiments will be published separately.
I I. Experimental Method
The apparatus used in this experiment is the one described in Ref.
1.
We mention only features that have a particular bearing on the data presented here.
A 14 GeV, low-halo, small-phase-space, positive muon beam 2) was directed into a 40 cm long liquid hydrogen or deuterium target placed inside a 2 m streamer chamber3) . The chamber was located in a 16 kGauss magnetic field.
The trigger system for the streamer chamber consisted of four hodoscopes imbedded in a 1.5 m lead wall, separating the final-state muon from hadrons.
Counters at the exit end and on the perimeter of the streamer chamber provide timing information used to reject &rays, halo muons, and other spurious tracks. In order to reduce g-ray tracks in the pictures, the noninteracting beam travels inside a 5 cm diameter lexan tube, filled with helium gas ; in add ition, the target is enc losed in a mylar box, containing teflon absorbers. This produces a neutral region around the target, where tracks with steeply dipping angles are lost.
For an accurate subtraction of proton events from a deuterium experiment, a precise measurement of the beam flux is necessary. An integrating Cherenkov -3-monitor 4, was used to give this information to a precision of 3% over the course of this experiment.
III Analysis
Most of the data reduction process in this experiment follows closely the procedure for muon-proton scattering described in Ref. The error on our measurement of ~1 /a is 5% (with a 3% error for d P ad, 4% for ap), similar to the estimated systematic error in determining the number of elastic events in deuterium. In calculating R from the data, the proton cross sections are obtained from the observed number of events in our hydrogen target experiment 1) , using c1 P for normalization. The neutron cross sections are similarly obtained from deuterium after subtraction of the proton component of the cross section.
-6-Solving for fo, we find:
In Fig. 3 
C. Average Charged Hadron Multiplicities
In the ideal case (no visible spectator, all charged secondaries from the y*n collision yield visible tracks), for a deuteron target, events off the proton can be separated from those off the neutron by using charge conservation. In practice, for our experiment, corrections must be made for cases where tracks are lost and for cases where the spectator proton is visible in the streamer chamber. We can, however, assume to good accuracy (as determined to 2 % in the hydrogen experiment 1) ) that, at most, one track i s lost in any given event.
For our configuration, (S&3)% contain visible spectator protons. An appropriate correction was introduced for each topology separately. Based on the above, our analysis assigns, for each deuterium event, neutron topologies as follows:
Define : m = number of positive minus number of negative hadron tracks.
For m ? 2, we assume the event occurred on the proton with a negative hadron lost, so the event is eliminated from the neutron sample.
For m = 1 or -1, we assume the event is a neutron event with a negative or positive hadron, respectively, lost. This track is therefore restored in the count of how many hadronic prongs were produced.
For m = 0, all tracks are assumed to be seen, and the event is taken to be a neutron event.
The above procedure is then repeated for the hydrogen data, using c1 /c1 d P as a weight, allowing us to subtract out all those events which, although defined as neutron event candidates by the above procedure, were actually due to pp collisions.
A special correction is needed for two-prong neutron events where a missing positive hadron causes the event to be rejected by our scanning criteria. n=2,4... q-l> = n <n>A (l-f,) ( corrected for zero prongs).
Note that the subscripts for the left-hand side refer to proton and neutron, respectively. We show in Fig. 4 the Q2 dependence of <n> and <n>A for three P bins in W. There is no statistically significant Q2 dependence in either <n> or <n>' P n for the full Q2 range of our experiment. To displ.ay the W dependence, we sum over 0.5 5 Q2 5 4.5 and display the results in Fig. 5 . For a more meaningful comparison at low W, the zero-prong correction has been included for the neutron case in this figure.
It is seen that :
(1) <n> n = <n>p over nearly the whole energy range, for 2. 5 W 5 4.6.
(2) The energy trend of <n>p and <n>, is compatible with a En s behavior, a result familiar from purely hadronic reactions. It is perhaps surprising that the charge differences in the initial state (p versus n) do not result in different average multiplicities for the final state.
We return to a quantitative discussion of this point in Section E.
D. Topological Cross Sections
We now discuss the charged-prong, or topological, cross sections, which served as input to the above determination of <II> p,n ' In Figs. 6, 7, 8, and 9,  we display the Q2 and W dependences of the f, defined above, the fractional -9-prong cross sections, for various binnings. Note that n = odd refers to proton data, n = even # 0 to neutron data. Zero-prong data were not incorporated in the determinations shown in the first three figures;
Figs. 6, 7, and 8 therefore do not normalize to the full total cross sections.
The last figure, showing the W dependence, has been corrected for zero-prongs.
We observe the following points:
(1) There is no discernible variation with Q2 in our data for either proton or neutron events. As an overall result, we find again, as in the proton case before, a remarkable constancy of fractional prong cross sections with photon "mass-squared" Q'. Therefore, the cross section for these will be quite different.
-ll- have not been corrected for, since the u-p and p-n events.
Zero -prongs main point of this figure is the Q2 dependence.
Average charged hadron mu ltiplicities for prot.on and neutron targets 3 versus Rn s, for all Q" between 0.5 and 4.5.
Zero-prongs have been included in the calculation for the neutron case, since this figure gives important comparisons between proton and neutron targets.
-14-6. Fractional topological cross sections versus Q2 for proton and neutron targets for 2.0 < W 5 2.8 GeV. Zero-prongs have not been corrected for.
Filled points are the analogous quantities measured in photoproduction on a hydrogen target.
7. Fractional topological cross sections versus Q2 for proton and neutron targets for 2.8 5 W < 3.6 GeV. Zero-prongs have not been corrected for.
8. Fractional topological cross sections versus Q2 for proton and neutron targets for 3.6 < W 5 4.6 GeV. Zero-prongs have not been corrected for. 
